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(57)Abstract 

PURPOSE: To obtain an intraocular tension lowering agent effective for treating glaucoma free 
from side effects comprising a 13,14-dihydro-15-keto-prostaglandin as an active ingredient. 
CONSTITUTION: An intraocular tension lowering agent comprising a 13,14- dihydro-15-keto- 
prostaglandin, especially one containing an alkyl ester (especially 1-4C alkyl ester) as the 
carboxyl group as the a~chain end or one of 20-alkyl derivative prepared by replacing 
(extension of a-chain) carbon at the-20 position with an alkyl group (especially 1-4C alkyl) as 
an active ingredient The compound develops strongly lowering action on intraocular tension 
without exhibiting transient rise in intraocular tension shown by prostaglandins, has no side 
effects such as strong afflux of conjunctiva and iris, closing of eye, tearing, etc., and 
characteristic actions of prostaglandins on intestine, air tubes and bronchial tubes are not also 
observed. 
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»BS¥2-108 (11) 

* * •> - 20-*f-*- 1 1 - t - 1 + ArO / 1- 

A*Vo*C-PGF.a ^ y/oe^x^?/V(l 

3) (o.i7i a<t> * u >«k 

SflT= 'J *XRt<bC2 0£») Lfc. 50»», 
KlCIKCilfll^Xt h u * AC 1 .1 5 a) tin* » 

^ h ^* T 4 -C^ 10:1) 
Lfc. 13.14-^t Fw-I 5,15-*tw 
V ^tf-'/ - 2 0-if /u - I 1 - t - /f ^->' 
>f/V'>ot->-PCE, 4 y -fa e A* x^f A- 
(I 4M^»n/:. (El: 0.15 39C8 99O. 

C12) I 3.1 4 - * t Ko-l 5 - * 2 
0-xfV-PGE, ^ y tf^xX?/U(l 

1 3.1 4 - it t K o - 1 5.1 

t*^-20-if^-i i - t - y + A,& * + 

4) (0 .0 8 9*)%Tt hxhy^i:»j»L, 0 
•0T7 7ft;*|RBtf)4 6 1 «0)*an*., 
SBT4 Q#tt*Lfc. KfcfcfcfcScCSE^auI 



1 3.1 4-^t K»- I 5-^1-20-if 
vu-PGE, 4 y /D^^xXf IX* 
: 0.0 6 39(9 7 %). 

1 H N M R : a 0 .8 6C3 H.t. J - 5 Hi), 2. 

2 0C6H.4. J —6*5 Hi), 1 .0 5-2-9 6(2 
9H,.), 4.0 1C1H.O), 4 .9 SClH.hept. 

J - 6 . 5 H«), 5.34C2H .■). 

MassCE I ): «/i 4 2 2 CM* ), 4 0 4 CM * 

-H.O), 3 4 5 CM* -HiO-I-CHtO). 
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on o 

CIS) 
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tz*>. B*l£lfeaittt**¥(ttfi 

2 .5-3 ,0ft9>*@S»KEIS2L, 0.4K£tt 

KB* It 2 5 /*»/eyo)trM-»CjftBR Lfc. * 
ttlftSI 

( I ) I 3 . 1 4 - s? C K a - J 5 - *r b - P G 

E CO O) 

(2 )P GE,; (• • ) 

u±ommx f> , fttt«&* ut»f,ns l 3 . 

1 4 - *>' fc Ko-l 5-t h-PGEttliCA 
it&l 3.1 4-VtKP-l 5 h - P G 



»BB¥2-108 (13) 

iiC^t-TS P GIHtftr-f-S-SttWPJlffJL*** 
2 . 5 - 3 . 0^)feaS9i:aSU, 0.4K&BI 

± : w < S^^lfil 
+ : »t»^5HH 

+ + + : th fcTc*5£jfll 



s- i ci ) 



ttlfeX 


' m « 

C /» *7eye) 


RflETRK 

(*) 




C I ) 


1 0 0 


2 2 


+ 


C2> 


LOO 


2 6 


+ 


(3) 


1 0 0 


2 4 


+ 


C4 ) 


1 0 0 


3 0 


+ 


(5) 


1 0 0 


3 1 




(6) 


1 0 0 


3 3 




(7) 


5 0 


2 3 




C8) 


5 0 


2 7 




(9) 


1 0 0 


4 0 


+ + 



(1)1 3.1 4-'/tKo-l 5-yh-PG 
C 2 ) 1 3.1 4 - i? t K o - 1 
C3)l 3.1 4 - e K o - i 



(4) 1 3.1 4 - * t Fo-1 5-^h-PG 

(5) 1 3.1 4-^t K o - I 5-th-20 

(6) 1 3.1 4 - * fc Fo-1 5 - r h - 2 0 

(7) 1 3.1 4-tfkFP-l5-th-2fl 
-xf ^-P G A ,>t^x^r>U 

(8) 1 3.1 4 - * fc Ko-l 5-th-20 
- jh - P G A y -f D fcT/U-X X ^ 4^ 

(9) P G A, 
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I (2) 



ttlftX 


(a« */eye) 


Ml aa» 

SSETBflE 

(*) 




(10) 


2 5 0 


7 


+ 


(1!) 


2 5 0 


1 0 




(12) 


2 5 0 


1 5 


+ 


C13) 


2 5 0 


2 0 


+ 


CM) 


2 5 0 


2 1 




C15) 


2 5 0 


2 3 




(16) 


t 0 0 


1 8 




(17) 


1 0 0 


2 0 




(18) 


2 5 0 


2 5 


+ + 



BR 72-108 (14) 

(13) 1 3.1 4 - & t K a - J 5-th-PC 

(14) 1 3.1 4 - fc K o - t 5-th-20 

- jl A, - PGB,/fJH7r^ 

(15) I 3.1 4 - fe K o - 1 5-^h-20 

(16) L3.14-4FtKB-i5-4ri.-20 

- .X A* - PGBi>f-/HXfA, 

(17) 1 3.1 4 - >' fc Ko - 1 5"5rh-20 

- x a, - PCBi-f V / o t/n^fl, 

(18) P G B » 



(10) 1 3 . 1 4 - V t K a 

(11) 13.14-tftKo 
B,-f y y d e^iXf/u ' 

(12) 1 3 . I 4 - fc K n - 



- 1.5-t h-PG 



1 5—4" h — P G 



-1(3) 





a* s 

( /* 9 /eye) 


OO 




(19) 


2 5 0 


8 


+ 


(20) 


2 5 0 


1 1 


+ 


(21) 


2 5 0 


1 8 


+ 


(22> 


2 5 0 


2 0 




(23) 


2 5 0 


2 0 




(24) 


2 5 0 


2 2 




(25) 


1 0 0 


2 I 




(26) 


1 0 0 


2 5 




(27) 


2 5 0 


2 3 


+ + 



(22) l3,14-^tKo-|5-th-PG 

(23) 1 3.1 4 - V t Ko-| 5-<rh-20 
-if-/U - P GC,>*>a*x;*t-a. 

(24) 13.14-tft Ko-|5-4rf-20 

- i f- A. - PGC,-( y/D^A-xXf 4, 

(25) 1 3.1 4 - t K d - I 5 - r h - 2 0 

(26) l3.,14-^tKo-i5-t|.-2fl 

-xf*-pGc,< y/Dtr^axf^ 

(27) P G c, 



C19) 1 3.1 4 - v^fc Ko 

C , > ?* A* X * x A, 

(20) 1 3.1 4 - * t K o 

c , a y y o tr i. * 7^ a. 

(21) 1 3,1 4-^t Ko 



-l 5-y h-pc 



- 1 5-th-PG 



-1 5-th-PG 
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S- 1 (4 ) 





Wk AC 

(/» tf/eye) 


(*) 




(28) 


2 5 0 


1 5 


± 


C29) 


2 5 0 


1 7 


± 


C30) 


2 5 0 


2 0 


± 


(3D 


2 5 0 


1 8 


± 


(32) 


2 5 0 


2 1 


± 


(33) 


2 5 0 


2 5 


± 


(34) 


2 5 0 


2 3 


± 


(35) 


1 0 0 


1 3 


+ 


(36) 


2 5 0 


2 8 




(37) 


2 5 0 


3 0 


dfc 


(38) 


2 5 0 


2 4 




(39) 


2 5 0 


2 8 


± 


(40) 


2 5 0 


3 1 


± 


(41) 


1 0 0 


1 8 




(42) 


1 0 0 


2 0 




(43) 


1 0 0 


2 5 
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ttffclK; 

(28) 1 3,1 4 - <>* t Ka-l 5-->- h -p G 

(29) 1 3.1 4 - * Ko-l 5-th-PG 
D jw* * t^a* 

(30) 1 3.1 4 - * t K o - l 5-th-PC 
D iit/i'i * r- a* 

(3D 1 3.1 4 - * t Ko-l 

(32) I 3.1 5 - * h - 5 , 6 

(33) 1 3.1 4-^t M-l 5 - * h - 5 . 6 
- ^ t Ko-gp-PGD, 

(34) 1 3.1 4-vt Ko - I 5 - * h - 5 . 6 
- r t KD-9P-PCD,>fJWiX^JU 

(35) IS.M-VtCo-lS-th-H 
-R.S - 7 /u* ° - P GD,>^-/u^^.r-^ 

(36) 1 3.1 4-*t Ko-l 5 - *r b - 1 6. 
1 6-->Vf^-PGD,>f JH^f ^ 

(37) I 3.1 4-'/t Kb-15-^I>-I 9 



(38) I 3.1 Kd-1 5-^h-20 

- / htf-PGDi 

(39) 1 3.14-'/tKo-l5-*"h-20 
-> h*'/-PGD,n-/f^i^f ^ 

(40) 1 3.1 4-'/t Ko-l 5 -<r h - I 6 

A* .x X 7 s - A* 

(41) 1 3.1 4 - ft Ko - l 5 - *- h - 2 0 

(42) I 3.14-^t Ko-l 

- i f- A^ - P GD,XtA-i^fA' 

(43) I 3.1 4 - ^ t Ko - 1 5 - ^ h r 2 0 

- i^»A» — P GD| / f- A- .x X T" A* 



* - 1 (5) 





Wk m 

(/» e/eye) 


(*) 


asifliK^ 


(44) 


1 0 0 


2 3 




(45) 


1 0 0 


2 0 




(46) 


2 5 0 


2 8 


+ + + 



(44) 1 3,14-^t Ko-l 5-r h-20 
-.x*-A-- P GD,if-^x^f /W 

(45) 1 3 , 1 4 - t K o - 1 5-^h-20 

(46) P GD, 
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C48) 13.1 4-VCK--6.1 
P G E * * *" 

(49)1 3.1 e 

<S0)±l 3.1 4-*t Ka-6.l 5-**> 

(51) 1 3.1 F--6.1 «-*«" h - 
, , -ft 1 IB-^*- pOEl 

(52) 1 3.1 4-4»«s Ko-6.1 5-4»*|.- 

(53) 1 3.1 4-« K»-B.l l-'^'" 

(54) 1 3.1 4-** Ko-6.1 S-**-*- 
! g-^^^-PCE./*-***^' 1 ' 

(55) 1 3.1 4-** Ko-6.1 5***l-- 



, i -ft Ko*->- 1 1 l-'W** 

(56) 1 3.1 4-*t 5-4rF-FO 
E . 

(57) 1 3.1 4-Vt Ko- 1 5-r h-PG 
E , > f-A-* J"-^*" 

(58) 1 3.1 4-*<= Ko-1 5-*l--PG 

(59) 1 3.1 4-** K»- 1 5-*->-»'- 
P G E i > *f *■ 

(60) 1 3.1 - 1 5-Th-l 8 

, i5 .m*»-pi:e>x» a. * * * *• 

(61) 1 3.1 4 -ft Ko-1 5 -* H3 '' 
6 -.^t«.-PGE,^»' 1 »f' 1 ' 

(62) 1 3.1 4 -*t Ho -1-5 -4rp-l 6 

. RS -t^•o*•>-P GE ' i, '' , '** fi ' , ' 



-1(7) 





m k 

(p «/ey«) 


(%) 




(63) | 


I 0 




+■ 1 


(64) 1 


2 5 




± 


(65) I 


2 5 | 


1 9 1 


± 


(66) 1 


2 5 


2 3 | 


± 


(67) 


| 2 S 


1 20 1 




(68) 


2! 


[ 25 




(69) 


I 1 0 


] 30 




(70) 


1 1 0 


1 3 1 




(71) 


1 1 0 


I 2 4 




(72) 


1 0 


1 2 




(73) 


1 0 


3 2 


"T777 



(63) 1 3,14-^^-15-^ 

(64) 1 3.1 4 Ko - 1 S-rf 



- I 9 



•-2 0 
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(65) 1 3.1 4 - f t Ko-i 5-*h-20 

(66) 1 3. 1 4 - V e Fo - 1 5 - 1 6 

X 9- A' 

(67) 1 3.1 4 - f t Ko.-l 

■ * 

(68) 13.14- f t Ko-6 .1 5 - f * h - 

(69) I 3.1 4 - f t K o - I 5-^^-20 
-xf^ - PGE./f A,xxf 

(70) 1 3 , 14 - ^ t K o - I 5 - h - 2 0 

• ■ - 

(71) 1 3.1 4 - f t h'o-l 5 - * h - 2 0 
-h- yo fcT A*- P G E , / t A* =~ 

(72) I 3.1 4-ft>'p-l 5 - t K- 2, 0 

- rf^- 11 - ft KM > - I 1 R-.^fA- 

- PG Et> f*A*-x. XfA- 

(73) PGBi 



ft - 1(8) 



ttfftK 


ift at 

Cm 9/eye) 


(*) 




(74) 


.10 0 


2 8 


-f- 


(75) 


1 0 0 


2 2 




C76) 


10 0 


3 3 




C77) 


1 0 0 


3 8 


+ 


(78) 


2 0 


2 5 




(79) 


1 0 


4 2 




C80) 


10 0 


4 1 


+ 


C81) 


2 5 0 


2 1 


+ 


(82) 


2 5 0 


4 0 




(83) 


1 0 0 


3 3 




(84) 


2 5 


1 7 




(85) 


5 0 


2 8 




(86) 


5 0 


2 8 




C87) 


5 0 


2 5 




(88) 


5 0 


2 3 


• 


C89) 


2 5 0 


2 3 





(74) 1 3.1 4 - ^ t K o - 1 5.-^h-PG 

(75) 1 Kb- I 5-t h-PG 

(76) 1 3.1 4 - ft Ko-1 

(77) 1 3.1 4 - f t K o - l 5-*h-9*. 

(78) 1 3 . 1 4 - f t K o - 1 5 - * h - 1. 6 
R,S-7^*o-PGFia 

(79) 1 3 . 14 - f t Kb - 1 5-th-16 

R,S-7iW*0-fGFt>tA'X7fA 

(80) 13.1 4 - ft F °- I 5 - ► - 1 .8 
R . S - 7 a! * o - l l - ft Fo*//-l 1 R 
- > /u - PGFi<»>f A'XXrA. 

(81) 1 3 , 1 4 - t K ti - I 5 - ** t - I 8 . 

- 

1 6-'^t^-PGF,axfA'X^f A. 

(82) 13,14-^tKD-l5-th-l7 
S - > f" A*. — PGF.ixf^xXfA- 



(83) 1 3 . 1 4 - f fc F o - | 5 - -jr ► - 2 0 
xf-A,-PGPia> t A^.Jt ^f"A- 

(84) I 3.1 4-'/*tKP-l5-^h-20 
xf^-PGFia 

(85) 1 3.1 4 - f t K o - 1 5-'Th-20 
xf^-PGFif > ^ * * f A* 

(86) I 3,1 4-^tVn-l 5-rh-20 

» * * 

xf )w- P GFiff*f^x^f^ 

(87) 1 3.1 4-'/C Ko-1 5 h - 2 0 
■xf^-PGF,H V tfiUxxf^ 

(88) 1 3.1 Ko - l 5-th-20 
- xf/w- p G F t a n- *>* X? & 

(89) 1 3 . I 4— ft Fo - 1 5-7*h - 2 0 
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fi - 1(9) 



nw 9ft 


m ft 

(/» */eye) 


(*) 


7C mi at o 


C90) 


2 5 0 


2 5 




C91) 


2 5 0 


2 6 




C92> 


2 5 


4 3 


± 


C93> 


1 0 


2 6 


. ± 


(94) 


2 5 0 


3 0 




(95) 


2 5 0 


1 8 




(96) 


1 0 0 


4 6 




C97> 


2 5 


2 7 


+ + +* 


(98) 


2 5 


.3 1 


+ + + * 



(90) l3,14-^tKo-i5-th-20 



-n-yoe/U-PGFur > /U jl * -r A- 

(91) I 3 . 1 4 - >*t Kb - I 5 h - 2 0 

(92) 1 3 . I 4 - V t K * - 1 5 - *r h - 2 0 

* ■ * 

(3) a: 0 . 8 8 ( 3 H,t, J - 6 Hi), 1.2 
5C3H.t.J - 7HO, 1.10-2.75(22 
H.O* 4.1 1 C2 H.q. J - 7 HO. 5.3 7(2 
H.O, 6 . 1 2 CI H.dd, J - 6 Hi, J - 2 . 5 H 
O, 7.53(1 H,dd.J-6Hx.J-3Hi). 

(8) a: 0-8 6(3 H.t, J • 5 .5 H z), 
I .2 1 (6 H,d, J ■ 8 H i), i.0 5- 2. 7 5 
(2 6H.m). 4-9 6(1 H.hept, J - 6 Hi), 
5 . 3 7C2 H.O* 6 . 0 9 ( 1 H . dd, J ■ 6 Ht, 
J-2HiX 7 . 5 0 C 1 H .dd, J - 6 Hi, J — 
2.5 HO. 

Mass(E I) B/t: 4 0 4 (M*), 3 4 5(M* 
-i-C,H,0), 

C30) B t 0 .8 9(3 H.t. J - 6 Hz), 1.2 
6(3 H.t. J— 7 H z)« 1 .0 6- 2 .9 3(2 5 
H.o), 4.1 3(2H,q,J-7Hz), 4.4 1(1 
H .b), 5.4 7(2 H , O. 

(34) a : 0.89(3H,i,J-6Hi), 1.0 
9 - 2 - 9 6 (2 5 H .O, 3.6 3(3H,s)> 4. 
I 9 (1 H ,a>. 
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(93) l3.14-';tKB-|5-yh-20 
-jc^a- - 1 6R,S-7A,to-PGF,n >f- 

(94) 1 3.1 4-'/tKB-i5-^h-20 

- * *• - I I - ft F d * •> - 1 | r - > + A, 
-PCFi^^xxfA- 

(95) 1 3.1 4-'/t Hb - 1 5 - 4r h — 2 0 

- - 1 8R,S-7Ato-| l-ft K 
a * •> - 1 J R->f^-PGF,« / tA,xX 

(96) PGF,« 

(97) PGF,« >f*X7f A- 

(98) PGF,« 4 y /o eA.i*-r/U 
Kttfll 2 Tffli^fc*l*Ra>n.a.r.*> J: (/Mass 

<r . . . 

•HNMR: Htt*flFW R-90H 

Mass: B IfcRfFBf M-8 0B 

* « 

E I ft: 4 *>ft*EE. 7 OeV 

s iMStt: il-^!)t'jy»ni»M 



(35) ff: 0 .9 I (3 H.t. J - 6 HO* 1-1 
-2 .9 3 (2 3 H. a), 3.64(3H,s), 4.3 
-4.5(1 .5H,b), 4 .9 8(0 .5 H.dd. J - 
6 Hz), 5 5 0(2 H.O. 

Mass(SIMS) n/z: 3 8 5 (M*+H), 3 
6 7 (M* +1-H.O), 3 6 5 (M * +1-HP). 

(37) a: 0.8 6(6 H,d, I - 7 Ht), 0.9 
4 — 2.9 0(2 4 H .O, 3 . 6 4 (3 H ,s), 4 . 
3 8(1 H.O, 5.4 3(2 H .«). 

Mass(EI) ■/«: 3B0(M 4 ), 3 6 2(M* 
- H.O). 3 3 U 234, 222. 

(40) 3: 1 .0 5 (3 H.d, J - 7 HO, 0.8 
0 - 2 . 8 3 (2 4 H ,■). 3 . 2 8(3H t s), 3. 
3 2(2 H.t. J - 6 Hz), 3.6 4(3H.s), 4. 
2 9 — 4 . 4 7 ( I H .a). 5.4 4 ( 2 H ,■). 

(45) a: 1-10-2.95C29H .O, 3 . 
30(3H.s), 3 .3 3(2 H.t. J - 6 Hz), 3 . 
66(3H.s). 4.38(1 H,»), 5.4 4(2H, 
O. 

(55) a: 0 . 8 6 (6 H .d. J - 6 Hz), 0 . 9 



8 -2 .9 8(2 6 H.a), 2.7 1(1 H.i), 3. 
63(3H.O* 3.5 0 — 3-8 1 C2 H ,■). 

Mass(EI) 4 10 (MO. 3 9 2 (M • 

-H.O), 379* 361. 

(58) a: 0.88(3H.t.J-6Hz), 1.2 
2(6 H ,d, I — 6 .5 Hi), 1 .0 7-3.0 3(2 
5 H.a), 4.0 3(1 H.a), 4 .9 7(1 H.bept. 

m 

J - 6 5 Hi), 5.3 7(2 H.a). 

(67) a: 0.8 7(3 H ,i, J ■ 6 Hi), 1.0 
3r2 .8 4 (3 3 H.i)» 3.6 4 (3 H.O* 3. 

9 8(1 H.a). 

(68) a : 0 .8 7 C3 H ,i. J - 6 Ht), 1.2 
3(3 H,t, J - 7 HO, 1.0 3-2.8 8(2 9 
H.a), 4 .0 8(2 H.q. J — 7 Ht), 3.8 6- 
4-2 3(1 H.a). 

(69) a : 0 .8 8 (3 H .t. J - 6 Hz), 1.0 
7- 2 .9 0(2 9 H.a), 3 .6 4(3 H,s), 4. 
0 2(1 H.a), 5.3 5(2 H .a). 

(70) 9 : 0.8 7(3 H.t.J — 6 Hz), 1-2 
3(3H,i.J-7HO, 1.0 7 -2.8 3(2 9 



I 2(lH.i), 5.!0-5.75(5H .■). 
Maas(EI)a/z: 3 6 4 (M + - H.O), 3 4 

(85) a : 0-8 7(3 H'.i, J - 6 HtX I. I 
0 - 2 ..6 5C3 0 H.O* 3.6 3(3 H, O* 3. 
85(1 H.O* 4.1 3(1 H.O* 5.3 8 (2 H. 
a). 

MassCS I M S) a/z: 3 9 7 (M * + 1 ), 
3 7 9(M* +1-H,0), 3 6 KM* +1.-2 
H.O), 3 4 5 * 3 3 0 . 

(86) t : 0.8 7(3 H.t.J — 6 Ht), 1.2 
4(3 H ,t,J - 7 Hi), 1.10-2-95(30 
H .a), 3.8 5(1 H .a), 4 .0 8(2 H,q, I ■ 
7 Hi), 3.93 — 4.25(1 H, a), 5.38(2 
H.a). 

Mass(E I ) a/z : 4 1 0 (M * ), 3 9 2 (M * 
-H.O), 3 7 4 . 

(87) a: 0.8 7(3 H ,t, J — 6 Hz), 1.2 
2(6 H.d. J - 6 .5 Hz), 1.10-2-75(3 
OH.a), 3.8 5(1 H.a), 4.1 3(1 H .a), 



»fia¥2-l08(19) 

H.a), 4 .0 8(2 H .q. J - 7 Hz), 3.79- 
4.2 2(1 H.a), 5 .3 4 (2 H.a). 
Mass(EI)a/z: 408, 390* 345. 

(71) a i 0.87(3H.t.J-5Hz), 1.0 
0-2.8 3(3 1 H.a), 3.6 3 (3 H.a), 3. 
86 — 4-1 5(1 H, a), 5.3 4(2 H.a). 

Mass(S IMS) a/z : 4 0 9 , 3 9 1 , 3 6 

(72) a : 0 . 8 7 (3 H .t. J - 5 Hz), 1.1 
l(3H,d.J-6Hz), 1.00 — 2-60(29 
H.O* 3 8 3 (3 H.s), 5.3 3 (2 H.a). 

Masa(E I ) a/t: 392* 3 74, 361, 
3 4 3 . 

(83) at 0.87(3H,i,J-6Hz), 1.1 
5-2.7 0(3 4 H.a), 3-6 3(3 H.s), 3- 
8 6(1 H.a), 4 . 1 5( 1 H.a>. 

Maaa(E I ) a/z: 3 9 8 (M* ), 3 8 0 (M * 
-H.O), 3 6 2*3 4 9. 

(84) a : . 0 . 8 6 (3 H ,t J - 6 Hz), 1.1 
5 - 2 .7 0(2 8 H.a), 3.8 5(1 H.a), 4. 



4. 9 5(1 H.hept. J - 6.5 Hz), 5-3 8(2 
H.a). 

Mass(E I ) a/z : 4 2 4(M*X 4 0 6 (M* 
-H.O), 388, 347. 

(88) *: 0 .7 0 - I .0 3(6 H.a), 1.1 
0 - 3 . 0 5(3 4 H.a), 3.8 4(1 H .a), 4. 
0 3(2 H.t. J - 6 . 5 Hz), 4. 10(1 H.a), 
5.3 8(2 H.a). 

Mass(E I ) a/z : 4 2 0 (M*), 4 0 2(M f 
-H,0), 3 7 6 * 3 4 7 . 

(89) a i 0-8 7(3 H,t, J - 6 Hz), 1.1 
5-2 .7 0 (2 8 H.a), 3 - 6 2(3 H, s), 3. 
8 3(1 H.a), 4. 12(1 H.a), 5.3 7(2 H. 
m). Mass(S I M S ) a/z : 3 8 3(M* + 1 ), 
3 6 5 ( M * .1 -H.O), 3 4 7. 

(90) «: 0.8 7(3 H.t, J — 6 Hz), 1.1 
0~2 .7 0 (3 2 H.a), 3.6 3 (3 H.s), 3. 

- 

8 5 ( 1 H .m), 4.1 2(1 H .a), 5.3 8(2 H, 
a). 

(91) a: 0 .8 7(3 H.t. J - 6 Hz), 1.1 



sen ¥2- 108 (zo) 



0-2 .7 0(3 4 H ,a). 3 . 6 3 ( 3 H .a), 3. 
8 3C1H.O, 4.12CI-H.ii)» 5.3 8 (2 H. 
•). 

(92) 0 .8 7(3 H,t, J *6 H a), I. I 

0-2.90C26H .a)* 3 . 8 7 C I H .■)* .4 - 
1 2(1 H.aX 4-4 3 ( 0 • 5 H ,n)* 4.5 0- 
5*1 0(3 H ,brs)» 4 .9 9(0 .5 H.i), 5.3 
8 (2 H ,a). 

MaasCE !)■/«: 4 0 0(M > ), 3 8 2(M* 
-H.O), 362* 344. 

(94) *: 0 .8 7 (3 H,tJ - S.SHc). 1 
0 6(3 H.d, J » 6 H a)% 1.15-2.55(3 
OH. a), 3.6 3(3 H. a)* 4-0 8(1 H ,a) % 

5 . 3 8 ( 2 H .o). 

Mass(E I ) a/i: 3 9 4 (M* X 3 7 5 (M * 
-H.O), 3 5 8 , 3 4 4. 

(95) a : 0-8 8(3 H.i, J ■ 6 HO» 1-0 
8(3 H.d. J - 6 Ha). 1.15^2.75(28 
H 3-6 3(3 H. a), 4.0 9(1 H ,a)« 4. 
4 2(0.SH.b)i 4 . 9 7(0 .5 H.b) % 5-3 8 



(2H,o). 

MassCE I ) a/a : 4 1 2(M~). 3 9 4 (M* 
-H.O). 

,2 . 5 ~ 3 .0*»)*G92BR:IS£L» 0.4«ffi« 

tta*8U£H**fi*KSflL> *0 5 0*fi(tt 
mmt LX 2 5 /»*/eye)*fr!RK;6fiau/t. $ 

0 .5P»ffflCiC2^«B*-eBaE9»S 
*t/BlfVffl*>at* • S?«*fr ote. uam* 
li!W6^iU **»tf*RWRfftt(0B*ra 
gOSEt 0 £ Lfc»-fr<0«<t*(naHg))^ J: t/ 
OH ft ffl *> ff? flB jfc <0 « If R| C t <0 * ffl * * . 



2 (BftE&fbfB; 1 ^* S . E .am H g) 



n ffl ( is s jc ) sf m s * 







B*KI(hr) 




ttfftS 


0 - 5 


1 . 0 


1 - 5 


2 -0 


1 


-1.7*0.5 


-3-5*1.0 


-2.5*1-4 


-1.2*1.8 


4 


+4.0*1.1 


+0.8*1.4 


+0-5*1-0 


-0.5*1-9 


2 


-2.9*0-7 


-5.4*1.5 


-6-4*1.1 


-6.3*1.1 


5 . 


+5.3*0-8 


+10-3*0.4 


+5.4*1-4 


+0.2*1.4 


3 


-2-3*1.0 


-4-3*1.9 


-4-8*1-1 


-4.8*0.7 


6 


♦2-2*1-1 


+3.8*2.5 


+1.5*1.9 


-1.0*1.8 


3*- 3 (B8ft=fl§S¥fiffi;S) 






B»M(h 


r) 






0 . 5 


I .0 


1 . 5 


2 . 0 


. 1 


2.2*0.2 


2.0*0-3 


1.5*0.2 


1.2*0.4 


4 


3-2*0-4 


3 r 0* 0-6 


2-8*0.5 


2.5*0.3 


2 


2-8*0-3 


3.1 ±0.3 


2.7*0.4 


2.2*0-5 


5 


5.0*0.0 


5.2±0.2 


.5.0*0.0 


4.8*0.2 


3 


2.0±0.4 


2.3*0.6 


2.0*0.5 


1.7*0.7 


6 


5.0*0.0 


5.2*0-2 


5.3*0.2 


5-3*0.3 



I feff 



I 1X8 



(A )«»*>«*(* 



(B)K3t« ftKS«SSOfflfW 
0-1/4 
1/4-1/2 
1/2-3/4 
3/4-4/4 

(a)jES 

«fllJHB£ifll(*-*-rna> I 
ifcttia^tt)* 

( a ) a * ( bs m m m a x u * m bo 

jE# i: 9 58 feftiCifetf li&Jk 



0 
1 

2 

3 
4 



1 
2 
3 
4 



1 

2 



0 
1 

2 
3 
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n r? m <n c » s tc ) <o w fa s * 











(B)#M 








0 






1 






2 






3 






4 




(C)#©* 








0 






1 












2 










0)^*0 <DfiB#frW<? UT^S 


3 



feRC I )- A x B x 5 

tt^Cn )- a x 5 

ISKCflD-CA + B + C)x 2 
^gtffP/SL- I + n + ni 



IK Ifc JS • 

1. 13.14-^fcKo-|5-4rh-20 
-xf^-PCF,t 

2 . l3J4-'/kKo 

- jt f- A, - PGF,f > *-A* 

3 . 1 3,i4-'/C Ko 



I 5 -+ h - 2 0 



4. PGF.i 

.5. PCFfl^A'XXfA' 

U-b<0»*XO, 13,1 4-^tKo-15 

* 1 3 • 1 5--5rh-20-T 

* + *PGHI*. P G F ,JH*li C*>fc -r & P G 

tflt^^K^^ni. tfz, WfpfflicMttt 13, 
1 4 - v 5 fc Fo - 1 5-yh-20-xf^-p 



G F .JRfell CJ^fc-T « » 1 3.1 4 - * fc Fo - l 
5--5r|>-20-rA,*jwPC«li» P G F ,« 

2. 5-3. Okg) taS5i:fflSLv 0 . 4 %tt 

H»tUt2 5M/ere) * H" B C L * . * 
fl ("Hi) 0t»HB?aaE£ 

ttra^fl:^ («) 



m-4 





BfrM(Hr) 




0 


1 


2 


3 


4 


t 


21.3*3.6" 


29.3*3.5 


22.0*3.' 


19.8*1.5 


18.5*1. { 






(♦37.6V* 


(♦3.3) 


(-7.0) 


(-13.1) 


2 


17.7*1.5 


14-3*1.5 


12.7*3.2 


12.3*2.9 


14. 3*3. f 






(-19.2) 


(-28.2) 


(-30.5) 


(-19.2) 



1) «£Efla±S .E.CnoHg) 

2) aSflE8!ft*(H) 

1 : PGEi 

2: L3.14-OfcK»-15-*-h-20 
-if^-PGEi-f yyo t^i * f" A 

*JSWK:#lt6 13,14-^tKo-lS- 
* h - P G«l*. j&BU &P 

*. * ft* l3.l4-i?t"Ko.i5-th- 

tt<OH&ffiJi**g*£ 3 • 1 4 - * 

t Fo - I 5-<5rh-PGJHi±PGfflCji^tf.a 
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SLB> ffM. «R, tfiffl, HAft** 

let 0 J:* U fcRffi*P*T* iteWItt* 6 v*iiJb 
6. 

Ci):l 3.1 Ko-l 
E, 

(2)PCE, 



mmHg 

30 H 



20-J 




o 



-I 1 T" 

2 ^ 



ft m a 



W Hi $ il*>2« 
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